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THE USE OF WHOLE TREPONEMA PALLIDUM (NICOLS STRAIN)
IN A COMILEMENT FIXATION TEST FOR THE
DIAGNOSIS OF SYPHILIS*
HAIM A. COHEN, M.D.
Many attempts have been made during the past few years to find a substi-
tute for the technically difficult Treponema pallidum immobilization test (TPI)
of Nelson and Mayer (1). Most workers have used whole Treponema pallidum
as antigen in agglutinations (2, 3, 4) and complement fixation tests, such as
the Treponema pallidum Immune-Adherence test (TP-IA) and conglutination
test (5, 6). Saurino and Delamater (7) used an extract of T. pallidum prepared
with hydrochloric acid in a precipitin reaction. Portnoy and Magnuson used a
thermolabile desoxycholate extract of T. pallidum containing 25 per cent protein
in a Treponen!a pallidum complement fixation test (TPCF). However, their
incidence of positive reactions in presumed latent and late syphilis was lower
than that with the TPI test (8).
The purpose of this report is to describe a complement fixation reaction using
the whole phenolized T. pallidumt (Nicols strain) of the TP-IA test.
MATERIAL
Two hundred twelve tests have been performed with the whole T. pallidum
complement fixation (WTPCF) test on sera from 100 patients.
A. Forty nine sera tested with standard serological tests for syphilis (STS)
at the State Serum Institute of Copenhagen (WHO Centre) were studied. The
TPI test was performed on all these sera by Dr. Hans Aage Nielsen (Copen-
hagen).
These sera included:
18 from patients with latent syphilis
4 from patients with neurosyphilis
4 from patients with congenital syphilis
1 from patient a with tertiary cutaneous syphilis
1 from patient a with syphilitic aortitis
2 from patients with primary syphilis
19 of non-syphilitic individuals.
These sera were from treated syphilitic patients with the exception of one
patient with congenital syphilis and one with primary syphilis.
* From the Department of Dermatology and Venereology (Dr. A. Dostrovsky, Director),
Hebrew University-Hadassah Medical School, Jerusalem, Israel.
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Four of the sera of these non-syphilitic individuals were from false positive
reactors.
B. Fifty one sera from our own clinical material consisted of:
1. 19 from patients with late latent syphilis
2. 4 from patients with neurosyphilis
3. 1 from a patient with syphilitic aortitis
4. 1 from a patient with primary syphilis
5. 1 from a patient with early latent syphilis
6. 25 from non-syphilitic individuals suffering from various skin diseases.
All of our own syphilitic patients had been treated, with the exception of one
patieDt with neurosyphilis and the patient with primary syphilis. The titers of
Kolmer cardiolipin reactions in the sera of treated patients was on the decline
or had fallen to zero. The untreated case of neurosyphilis had a low Kolmer
reaction and the case of primary syphilis had a positive Kahn and a negative
Kolmer reaction.
Treponemal antigen: We used the TP-IA antigen of the Sylvaria Chemical
Co. standardized to contain 10—is organisms per high dry field. The antigen
contains 0.25 per cent phenol as preservative. This antigen is stable for months
when refrigerated.
METHOD
The Kolmer qualitative and quantitative complcinent fixation technic with whole phe-
nolized T. pallidum as the antigen was performed using half quantities of all reagents (9).
To 0.20 ml. of TP antigen (test) or to 0.20 ml. of normal saline (control) was added 0.10
ml. of whole or saline-diluted serom, 0.50 ml. (2 units) of complement, and 0.50 ml of a
2 per cent sheep erythrocyte suspension sensitized with an equal volume of hemolysin.
The sensitized erythrocyte suspension was prepared as follows: 2 cc. of washed packed
erythrocytes were suspended in 98 cc. on normal saline. To 0.50 cc. of this suspension in a
10 cc. cuvette 9.5 cc. of distilled water were added and the hemolyzate read in the Evans
EL. photometer (filter green Tricolor No. 404). If the hemolyzate did not give a reading
of 14 1 the original suspension was adjusted by adding either normal saline or packed
erythrocytes until the hemulyzate gave the required reading. This suspension was sen-
sitized previous to the test by mixing equal volumes of the erythrucyte suspension and
hemolysin and keeping the new suspension at room temperature for 10 minutes and then
storing in the refrigerator until use.
Absorption of the heterophile antibody against the antigen present in normal rabbit
erythrocytes and treponemes was performed by adding 0.50 ml. of saline-washed (three
times) packed rabbit erythrocytes to 0.50 ml. serum diluted with 0.50 ml. of normal saline.
The suspension was incubated at 37°C in a waterbath for 1 hour during which the tubes
were shaken every 15 minutes. The sera were separated from the erythrocytes by high
speed centrifugation for 1—2 minutes. They were then tested against rabbit erythrocytes
for completeness of absorption using a slide test as in the determination of the blood group.
If significant agglutination occurred, the absorption procedure was repeated.
EESULTS
For the most part the results of the whole T. pallidum complement fixation
test (WTPCF) agreed with those of the rçpj test, although there were a few
discrepancies. Despite a positive TPI test, one serum (2631, Table I) gave a
TABLE I
IVTPCF in sera of syphilitic indzvl'l uals
WTPGF in sera of nonsyphilitic individuals
2582 8 6 + — 20% 20% Aortic dilation
2693 1 — — — 20% 20% Healthy blood donor
2696 5 — — 20% 20% 1
2707
2603
4
—
—
— —
—
+++
20%
20%
20% 1
20% Healthy person
other — — — — 20% 20%
cases
* The test is performed with 20 vol. % of guinea pig complement, used after 18 hrs. of
incubation.
t Clinical and laboratory data as supplied by State Serum Institute Copenhagen (WHO
Center).
WR and KR are reported in terms of a special Danish logarithmic titer: degrees of
strength.
§ All the "D" numbers included in the table were received in sealed ampules containing
preservative. Eight of them were found to he anticomplementary and were retested after
treatment with the modified Sachs method (9).
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100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
82%
100%
100%
83%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
Latent Syphilis treated
Serum
No.
2613
2631
2641
2644
2645
2660
2661
2679
2695
D3
D8
1)11
1)16
1)19
1)31
1)36
1)38
1)39
1)14
1)4
1)15
1)24
2697
1)10
D34
1)17
1)33
D40
D63
2701
WRI
1
5
9
6
6
16
12
4
2
3
2
5
5
11
14
8
4
7
4
21
3
8
3
11
5
14
9
100%
100%
100%
100%
Neurosyphilis treated
87%
96%
100%
100%
100%
10%
86%
65%
3 + ±
3 ± +5 ++ ++
1 ± +
12 ++ +++
2 + ++
2 + +++
1
8
±
++
±
++
3 + ±
10
—
++
-
++
+++
100%
75%
90%
100%
Congenital syphilis untreated
Congenital syphilis treated
80%
92%
24%
95%
95%
100%
52%
100%
Tert iarv Cutaneous syph. treated
Syphilitic Aortitis treated
Primary syphilis treated
Primary syphilis untreated
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TABLE I—Continued
Sera titrated as Tube number and amount of serum
follows 1 2 3 4
Wassermann re- WR 0.025 0.025/3 0.025/9 0.025/27 — — —
action
Kahn reaction KR 0.15 0.5 0.05/3 0.05/9 — — —
1 2 3 4 Degreesof strength
Examples of read- WR 40% 90% 100% 100% 100% 1
ings: 10% 60% 100% 100% 100% 3
0% 10% 60% 100% 100% 6
0% 0% 10% 60% 100% 9
KR 2 — — 1
4 1 — — 3
4 4 1 — 6
4 4 4 1 9
Meinicke reaction MR Qualitative reading: and —
negative WTPCF and 5 others (14, 16, 17, 19 and 40, Table I) gave plus-minus
reactions. Among the control sera with negative TPI and STS tests there was
one (2603, Table I) with a positive WTPCF reaction.
Of 25 non-syphilitic sera of our own material (Table II), the first 8 gave
strongly positive results with the WT1CF. The problem of these false positive
results was resolved by following the procedure of Hardy and Hollander (3)
and absorbing the sera with normal rabbit erythrocytes before testing with the
TP antigen. After this preliminary absorption, all of these false positive sera
gave negative TWPCF reactions (Table II). Of the non-syphilitic scm from
Copenhagen one gave a false positive WTPCF reaction. There was not enough
remained to be retested after absorption (2603, Table I). Absorption of the
heterophile antibody had no effect on syphilitic sera with positive WTPCF
reactions (Table II).
It is known that the TPI titer is usually higher than that of the reagin (10).
Therefore, in determining to what extent the antibodies reacting with the
WTPCF test correspond with those of the TPI reactions, quantitative tests
were performed on syphilitic sera in which the reagin was low in titer or absent.
The WTPCF reaction was found in all cases to detect the antibodies in dilutions
greater than those of the reagin in the Kolmer cardiolipin reaction. This differ-
ence was most marked in the case of late latent or symptomatic syphilis in which
reagin was absent (Table III). Thus the TP antibodies appear to behave in
this respect similarly to the TPI antibodies.
DISCUSSION
The main clinical value of the TPI test is in the differentiations between the
sera of syphilitic patients and those of false positive reactors. It is also used to
diagnose cases of suspected, particularly latent syphilis, in patients with nega-
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TABLE II
1VTPGF reaction of nonsyphilitic and syphilitic sera before and after absorption with normal
rabbit erythrocytes
No. Serum Diagnosis Kolmer Reaction
WTPCF
Before After
Absorption Absorption
Non syphilitic
21 Alopecia Areata Totalis...,,.......
26 Scierodermia en plaque ++
58 Addison's Disease
87 Tinea Corporis ++
88 Amyloidosis Cutis
162 Dermatitis Exfoliativa
159 Pemphigus Vulgaris
164 Drug Eruption
19 Alopecia Areata Totalis —
20 Dermatitis Herpetiformis —
25 Psoriasis Vulgaris —
27 Leishmaniasis Recidivans —
28 Dermatitis Herpetiformis —
29 Tinea Corporis —
53 Psoriasis Vulgaris —
142 Pemphigus Erythematosus —
143 Generalized Psoriasis —
158 Leishmaniasis Recidivans —
170 Dermatitis Actinica —
160 Pemphigus Vulgaris —
161 Tuberculosis Miliaris Faciei —
163 Discoides Lupus Erythematosus —
171 Hydroa Aestivale —
165 Eczematous Dermatitis —
172 Psoriasis Vulgaris —
Syphilitic
5 - +++ +++
7 Lat.e Latent Syphilis — +++ +++
16 J J - +++ +++
93 Primary Syphilis . —*
94 -
129 - +++ +++
168 - +++ +++
153 ++ +++ +++
123 Late Latent Syphilis +++ +++ +++
71 +++ +++ +++
62 +++ +++ +++
65 +++ +++ +++
68 +++ +++ +++
132 Neuro-Syphilis ++
* Kahn +++.
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tive STS test. The TPI test contributes less to the diagnosis of early sympto-
matic syphilis because it may he negative in this particular stage when other
more reliable procedures are available. However, in treated early seropositive
syphilis and in treated or untreated late and latent syphilis the TPI test is
positive for longer periods of time and in higher dilutions than the STS test
(11, 12, 13, 14, 15). Although our experience with the test described above is
still limited, it appears to give results similar to those of the TPI tests. Thus it
is positive in cases of late syphilis with negative STS tests or is positive in higher
dilutions than the STS tests, suggesting that both the TPI and the TWPCF
tests react with the same antibody. Further evidence for this is that the TP-IA
test which is performed with the same antigen as the WTPCF appears to react
with an antibody similar to or identical with that detected by the TPI test (16).
In the light of our findings, the WTPC1 test established the diagnosis of
syphilis even when the STS is negative, as well as when it is positive in higher
dilutions than the STS, provided that the serum has previously been absorbed
with rabbit erythrocytes.
When both WTPCF and STS tests give titers of the same level, they should
he repeated after absorption with lipoid antigen. A fall in the titer with both
tests after absorption indicates a false positive reaction. If only the titer of the
STS test falls, the case is probably one of syphilis. The WTPCF may be used
as a substitute for the more complicated and expensive TPI test. When run in
parallel with a STS test, it helps to eliminate the problem of false positive reac-
tions and in addition, detects cases of syphilis with negative STS test.
SUMMABY AND CONCLUSIONS
A complement fixation test (WTPCF) using whole phenolized Treponema
pallidum (Nichols strain) giving results agreeing with the TPI reaction is de-
scribed.
In syphilitic sera the titers of the TP antibodies were higher than the titers
of the reagin. Some sera from non-syphilitic individuals gave false positive reac-
tions with the phenolized TP-IA antigen because of the presence of heterophile
antibody reacting with both normal rabbit erythrocytes and treponemes. This
was demonstrated by absorption with normal rabbit erythrocytes. Conse-
quently, this WTPCF technic may be used in the diagnosis of syphilis only after
preliminary absorption of the heterophile antibody.
The scm we examined did not include many of false positive reactors. It is
possible that. if such sera give a positive reaction with phenolized TP-IA anti-
gen, it may he necessary to absorb those sera with lipoid antigen before testing.
It is suggested that the TI? antibodies responsible for the WTPCF reaction
are similar to if not identical with the TPI antibodies.
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